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Introduction 

Although insect diseases have been known since ancient times, it is only in recent 
years that they have been studied in detail, and not as novelties incidental to other 
biological studies of insects. It is not surprising, therefore, that the pathogens of 
New Zealand insects have not been brought together in one publication before. 
Such information as has been published is scattered through numbers of scientific 
publications and some unpublished in the form of student theses. The informa¬ 
tion recorded herein is still far from complete, but it is the purpose of this paper 
to bring together what is known in the hope that it will encourage further investi¬ 
gations into this particular aspect of entomology, and assist the work of future 
insect pathologists, and field experiments in progress with microbial insecticides. 

The entomogenous microorganisms mentioned here belong to the bacteria, 
fungi, viruses, nematodes and protozoa. Future surveys will almost certainly add 
to the list contained in this paper. 

The entomogenous microorganisms are first listed under five main headings. 
This records the host attacked and distribution where it is known. A second 
list records the insects and their pathogens together with a reference to the litera¬ 
ture. Where those are marked by an asterisk the author is indebted to Professor 
E. A. Steinhaus, Department of Insect Pathology, University of California, for 
diagnosis. The nuclear polyhedrosis of Wiseana* sp. marked with a double asterisk 
was identified by Dr Y. Tanada of the same University. I am also indebted to 
Field Officers of the Department of Agriculture who took part in the Survey, to 
officers of Entomology Division, D.S.I.R., and Massey and Lincoln Colleges, and 
Professor J. Marples, of Otago University, for information and useful discussions. 


•The name of the genus Oxycanus has recently been changed to Wiseana. 


Wellington, P.O. Box 196, Wellington. 

Published by the Royal Society of New Zealand, c/o Victoria University of 







T ransactions —Zoology 
PATHOGENS 


Vol. 6. 


£ 

O 

P 

P 

ca 

>-H 

P 

c n 


a 

o 

tn 

c 

rt 


o 

-- x-2-a 

II «$ J g 

6 o 3 o ■5 *S 

U »-< U > -H J-i • 

x j: a o o o 
H H < G-< co £ 



imi 

St St s 

p «f s§ 


-G rt 


'•‘-I P*H 

hU^UH 


c/5 

£ 

PI 

o 

o 

X 

H 

< 


H 

C/3 

o 

as 


P JD 

■- a 


' Ph 


“2 
P 5 


« 3 
S 3 

3 K» 


‘ a 2 


■s 

2?-S 3 

o ^ *8 ”2 
s 2 
8 c 

a 3 

3 w. 
N •*■» 


o 5 


iS§U§ 

^ h S 


a g 

a >■* -V 


•5 T? 

<4. O 


5 § a .5 
“; fej? 


8 

CO 


•** 


‘ g 8 


2 £ 

3 O 
3 v> 

8 8 
3 

v. 2 . 

3 -3 * 


a 

o 


HJ 

•Q 

Q 


. . .tf 

p rt rt 

§5^2 


3 


.. .«»> .«0 
3 ir* ^3 
J? ^ ^ 3 

£ 2 i: .o 

5 ^ *3 

— 833 * 

3 „ 8 3 ** . 

■4 vS Cl 

£’z o 3 a «« 
K -a -a. k. 

5? £■§•*§ 


o=5 
ffi rt 

u, .g> 

»3^ 

2 2-S 2 

« S 3 § 


«. ® £ v 8 v. 


3 3 . § 

,S . O p. 5 

3 D .-8 £•« 

« «.2 3 .a £ 

2 3 ‘-G 3 .2 

3 3 o 8 -2 '■O 
s S-g 2 ^ g 

Qs^s^UPQQ-.C'jcoO^QhCG^od 


o -2 o 

, Vi Vj -Si, -8,---. ^ 

3 ■ ••* «*> ?k ?s ^ 3 
J a 2 -C'-O 

3 fc. 003 .i 2 k-*" 


fi .« :« 
5 § 5S. 
8 5. 

§ S 


•ZJ 

PQ 

s ^ 

^ 1 
-18 2 2 
2.8 d3^ 
S, 3 « g 5S 
3 8 8 S? ^ 

k V) C o ^ 

<*> 3 "« . 

•~ <h -2 *!2 

.2 ^ *C ^ 

a. Qs ^ ^ 


Z 

w 

O 

O 

X 

H 

< 

CP 


T3 g« 

C “ 

3 TJ 

— <u 

^'tT'ITrS 

u V) CO l-i 

2 rt rt a 

8 S S S .2 

* £ =3 =3 ■§ jS 

i *T3 S PQ 

^ w 2 


^ d 


e a s>§ 


s w . ^ £ 

:$.§■&&& g s 

3 3 3 |-2 

•=* r?* S 3 


a 3 

H -2 

o rs 

< VJ v> Co vs .2 £ 

rn 3 3 3 3 w, v 
cq oq cq cq ^ oq 


rt 

PQ 

3 

3 

3 


O £ 

z .§ 

r P S 


-G 

~ O 

rt o 


?t! 

o 

*x 


SK «d ^ 

:g : S : 5 ^ a | 
•Strs^o 

2 ^ 2 *3 8 3 ^r 

~o *"3 ^ V- K. 

O Q *S ° O ** 

3 k. *o *3 »SJ vs 

£s.s.s.ii..3 
^22222^ 
n ?n S a 

"3 -3 -3 *3 O O 2 
k k» k. >>■*-! *4 ^ 

o o o o s c ;£•. 

oooo^pqJi: 


-3, 

O 


a'l 


3 3 

5 a 

5-5 

o ~c 
8 h 


*» 


t 

:z P 

I 8 

•3 2 

J 5 

*3 w 

8 8 
| .2 
.2 3 
txo 3 
3 *3 
8 "S 


k- K» 

^ t*H 


rt 

T3 

rt 

C 

rt 

H 


1 


• a a 


& 


w 


a 3 


W .8 .8 

2 ^ KS 

2 ~o "o 

a tko 


a a ^ 

J: .a g 

d ^ 't* 
0 8 3 
,8.8 o 
o 

k- K. 


K *- t ^ 3 

V 3 O O 

oq cq oq eq ^ 



No. 1 


Helson —Entomogenous Microorganisms of N.Z. 


O 

K-l 

H 

P 

s 

2 

H 

C/3 


X 

§ 


O 

£ 


3 

O 

0 

§ 

3 

A 

A 

. M 

b< 

3 * 

•22 

«<S 

S 53 

n u 

O w 


X -3 
C 3 
rt «S 


ats ts 


o o 


.S 

X >* 

1 3 

3/5 XI "2 

C Q 3 s S 

JS5 •* o -2 c 

alp u 

•5 § £ - 

3 g § S s 

O .5 O c3 

c/3 0hH£U 


3 

•3 

0) 


JX 

*1 

o 

.> 

3 3 

2 -J 

MX bO 

3 « 3 

S* 2 

g g-3 


3 

X 

0) 

3 

3 

Q 


s 


c 

X 

o 

3 

3 

Q 


3 

£ 





X , 

w 

o 


222 
o o o 
o o o 

^A 

«l 

z 


SIK2J 

•S3 

w 

Oh 

W 

lO 

ODD 

3 3 3 

^ 3* 
J3 S 
3 3 

cu— 

Oh 

—• 03 

'— w ' 

3 

w 

CD -h 

03 ^ 

XXX 

*,< 


to 

<<<s 

s d 



g 

c 

(8 

3 

O 


3 

O' 

t 


H 

c /3 

O. 

X 


2S 


J3 

£ 





.8 

.1 

3 

•2 

A E 

3 

3 

•2 

*S. 

“3 

3 

^3 

*3 

Is || 3 

2 « * 

-3 ^ w kT k 




M3 

H 

M3 

o 

3 


•< 

3 


. *3 rs 

v* t-. 
O 

O 


§| 
•§§, 
s e : 

.3 

« *5 

h 


3 3 


3 

Si 


3 3 

=g. £ 
11 
i s. 


• 3 
C 

.«*> *r* 


E 

d-a 


2.= 

£ S ? 


I 

* * 


txol 

£■5 


SS - 


A 

tr. 

3 

O 


o a 

X " 
.2 .g 


’B Ij 

S£ 

t*-— 

* 

^ >2 
-3 ^ 
•C^IT 


K J 

3 o 3 O 

CJ w g 

3 

•2 

*H 

3 g W 
o fc X 

. 2 x . ^ ? 

d o^&dd 

<! • 3 v “- Jr* . M w m 

Q O « „ „ O •- 5 3 3 3 

S Nt$?S3SC 

"a 

o 

~C3 

3 

•2 

3 3 

<u 3 c- 

■S-gNJ 

i3 2 -2 

| 2 5, 

K 3 3 

2 25 2^'cc'c 

gfifisl 

y ^ flj o •< Q, • M g k 2 k 

qtflOOO 

. H-1-1— 

3 

tso 

V) 

5 5.1 
■^■3 s 

* * 

w 

o 


■g 

E 


*< 

■fc, 

O 


E 

2 

3 

% 

•2 

3 

V- 

o 

-3 


Oi 


h 

b 

W 

C/3 

£ 


"3 
*~ C 
£ 3 

Si 2 

K O Ki 
W -3 
H ^ 3 

0 < si w 

o -2 v 

« “3 ^ 
JO* 

o *3 t; 
^ O 


■8 

a 


. e 

5 a 

3 w. 
*3 -» 

^ * 

§ I' 

w. O 


Jl V 

^ ft. 


T ransactions — Zoology 


Vol. 6. 



a a a 


a a a 

v oT oT 

*rt 73 

QfiQ 


CM 

tO 

O) 


2 

73 

E 

v 

bo 

S 


£ 

z 

2 


1 


X 

< 

b 


1 

Q 

t; 

s E„ 

o) ^ 2 

<o 55 r 

S tj* to a • j 
to to ^ < < 

TJ O) 0> • . . 

r 8 - ~ -» 0 O 

Ig^gccf 
| 5 >:>:6 S 8 e 

n“,2 l S“4i4;« 

UZSSnSSn 


00 . 
2 S 
•s« rh 

o . C 5 

V < 


!>. 

»o . 


5 o 

O) to 
«~i O) 


SjOtOH, r 

-22 < 

J~;<«Jf 

« « C u « *> n jg 

DO v u C *73 e 

vpMoO^ 1 ! 


o o o 
to to to 
0)0 0) 


»> O O 

> 3 > 


C/3 


f2 bo bo bo 

$ g g g 

-* V « «J 

« r idu6 

* kS if i 

O ° .V .O 

►J K CO CO CO 


I 

I 


« 

•2 


c a.: 


c 

3 


•2 
.*^:s H 
.* a ? 


s 

d © 

M «* 

V 

. **» v» 
frls 1 
.a *2 B 

© 

•5 

3 

© 

~© 

© 

2 

© 

2 

£v 

& 

§§ 

© .2 2 
'a 5 -* 

3 3 o 
*2** g 

.2*2 ~ 

: S s .§ : 5 • • i.2?SS'S . 

t-2§t-- 2 §»gg«S- 
t S et 3 3 J 6 3^3 s 3 

w 3 w -ts *h "S 3 *a c C .£ 

«,.2 -- -S, § § "S ,-5 § - 2 - 2 ‘-s § 

«.is . s 

0 ; 0 aj- 

S -5 | „J 

x; .3 X) v, 

^ p ij jtj 
< 3^8 

a-2 xs a S3 

/S.2 © 

*© © 

•© x; © 

« a fc 

x: * £ 

ao ^3 

•S 

w. 

2o 

V 

h* 

o 

© 

© 

?s 

Ik 

-c 

a 

O 

^3 

© 

a 

t 3 ^ 

© a 

3 3 © 

© © g 

aaa 

* * 

St-SS^isg’Sis^gS-H 
"© s2*© w & o2 & $p S 

v. o 7 ? w w 7 * J7C C-©,u 

oa<oaaa<aaaQa 

* * ♦ * * * 

I §J 1 3 
s k-- 1 2 


W 

co 

£ 


•a 

o 


E 

|l 3 

I v2 


• S3 *12 <33 
v v C 
3 K K 
° -2 ° 
*V *%> **» 

*< x: x: 

a a a 


E 

iii 

© «*>£ 


V. w 

a a o ^ 


•2 *12 *5 ^ 
5 C 5 o 
© c c 
.2.2 .3 .£ 

V V) tl'“ 

-c; -xj -x; 

a a a O 


a x 

?s © .2 

"« S a 

“EH 

9 S 


I 8 


3 2 

H * 

&* 


a 


~ © 3 

S v •- *2 

£ x: 2 

w ■** . a a 

J C w w 


Si 


© 

a 

© 


o 

U 


0 
•3 

•a « 

c 5 w 

c « V* 

* 5 .a 

a a a 
a: a © 

2 25 3 
§-2o 
E ?E 
•ST* | 

3 %» -S 

as w» %> 
a a co 


M J* M 


§ .a 

■§ f 

a. 

2 w 

i 8 

«< © 


.a -a^a 

*«s» 

© © © 
w w w 
♦* «* t* 

«»» K» w» 

3 3 3 
© © © 


See 

£b o m 

M Vi © 

* ••; v> 

Uj ^ .© 

a t* t» w >j v 

aacococo 


© © © 
a a a 
© © © 
a a a 

© © © 



No. 


Helson —Entomogenous Microorganisms of N.Z. 


a 

u 

£ 

« 

d 

U4 

w 

ffj 


O O 

^ Tt* 

o> o> 

hV 


~ -2 is 19 c 

rt rt *s 13 o 

CUCUmmN 


CM 

tO 

O 


be 

rS 

T3 


O 

iO 

a> 


* « 
•V 

!§ * 


£ 

£ 

H3 

rt 


CM 

iO 

a> 


£ 


s 


2 


s 

d q 

V «• «c 
5 «- * 

s e«.| 

-2'S 53 o « 

S 2 S’Sii 
5 g I | 
3^ 5 


« 

-c 

5 * 
5 K 
5.2 

** 3 

*«o ^Cs 

a 

c « 

g’c 
? S 


^ ? 


e 

b2 


o 

•< 

o 


1 

s 


s 

*c 

« 


z ** 

W c 
* 5 
> -2 
x ^ 


•2 tt 

« §- 
•c* 3 

< «.»• 
“52 
B * ~ 

Q S.& 
w OQ 


w 

< 

9 « 

t_ « 

h rs 

< ** 

« £ 

PQ 


h 

I! 

Q -e- 


« •£ 
Cti 

M 

B| 

* S 

°£ 


< 

« 

H 

O 

U 

w 

J 

Pu, 


Stenoperla prasina Gregarina sp. Helson, G. A. H., 1934 


6 


T ransactions —Zoology 


Vol. 6. 


References 

Close, R., 1956. A Muscardine Fungus on a Caterpillar of Antherea eucalypti Scott. 
N.Z. Entomologist 2 (1): 1-2. 

Dale, P. S., 1956. Sand Scarab Pericoptes. Thesis. Library Canterbury University. 

Dumbleton, L. J., 1945. Bacterial and Nematode Parasites of Soil Insects, N.Z. Jour. Sci. 
& Tech. 27 (1): 76-31. 

- 1949. Diplocystis oxycani n.sp. A Gregarine Parasite of Oxycanus cervinatus 

Walk. Trans. Roy. Soc. N.Z. 77: 530-532. 

Fitzgerald, N. W., 1952. Some New Gregarines. M.Sc. Thesis Otago Univ. Libr., Dunedin. 

Helson, G. A. H., 1934. The Bionomics and Anatomy of Stenoperla prasina. Trans. Roy. 
Soc. N.Z. 64: 214-245. 

- 1962. Microbial Insecticides. Proc. 15th Weeds Conference, Christchurch, N.Z., 

271-276. 

Hoy, J., 1961. Eriococcus orariensis Hoy and other Coccoidea (Homoptera) associated 
with Leptospermum Forst. Species in New Zealand D.S.I.R. Bulletin 141: 38-41. 

- 1954. The biology and host range of Neoaplectana leucaniae, a new species of 

insect parasitic nematode. Parasitology 44: 392-399. 

- 1955. The use of Bacteria and Nematodes to Control Insects. N.Z. Science 

Review 13 (5-6): 57-58. 

Kelsey, J. M., 1957. Virus Sprays for the control of Pieris rapae. N.Z. Jour. Sci. & Tech. 
A3 8(6): 644-6. 

Laird, M., 1950. The Occurrence of Leptomonas ctenocephali (Fantham, 1912) in the 
Intestine and Malpighian Tubules of the Cat Flea Ctenocephelus felis (Bouche, 
1835). Trans. Roy. Soc. N.Z. 78 (4): 478-478. 

Lowe, A. B., 1956. Recommendations for the Control of Insect Pests on Brassica Crops 
in New Zealand. N.Z. Journ. Agric. 93(4): 341-363. 

- 1958a. A Note on Two Diseases Attacking Persectania aversa (Walk.) in the Field. 

N.Z. Entomologist 2(2): 30. 

- 1958b. Insect Pests of Brassicas. Proc. 8th Lincoln College Farmers* Conf. 111- 

120 . 

- 1961. Aphodius tasmaniae Hope in Canterbury. N.Z. Entomologist 2(6): 16-17. 

- 1963. The Fungus Entomophthora aphidis Hoffman parasitic on the cabbage 

aphid Brevicoryne brassica in New Zealand. N.Z. J. Agrc. Res. 6: 314—317. 

Maskell, F. G., 1927. The Anatomy of Hemideina thoracica. Trans. Roy. Soc. N.Z. 
57: 637-670. 

Palmer-Jones, T., 1949. Diseases of Bees in New Zealand. N.Z. Jour, of Agric. 79(5): 
483-486. 

Salmon, J. T., 1951. Vegetable Caterpillars Oxycanus spp. Tuatara 4(1): 1-3. 

Siew Yow Cheong, 1960. Some contributions to the Biology of Scolypopa australis Wlk. 

M. Sc. Thesis: Auckland University. 

Steinhaus, E. A., 1960. Notes on Polyhedrosis in Peridroma, Prodenia, Colds, Heliothis 
and other Lepidoptera. Jour. Insect Pathology 2(4): 332. 

Zondag, L., 1962. A Nematode Disease of Sirex noctilio (F). Interim Research Release, 

N. Z. Forest Institute, Rotorua. 


G. A. H. Helson, 
Dept. Agriculture, 
Wellington, 

P.O. Box 2298. 









